Grade retention is widely applied in the Spanish educational system, where almost 1 out of every 3 students have repeated at least one course by age 16. In that sense, Spain can be classified among those countries with a comprehensive educational system, where grade retention is applied as the main policy for levelling the performance of students. However, part of the variation in the rates of grade retention at an international level may also be explained by social believes and cultural factors. Several arguments are used for defending the use of grade retention. First, it provides students some extra time for maturing; second, it is a policy which is applied equally to all students; third, it may be a deterrent to low performance; finally, it may enhance overall performance as it transmits students a culture of effort. Those who stand against grade retention emphasize its inefficacy, its high cost and its negative impact on the student's level of motivation and may also generate discipline issues in schools. However, while most of the empirical evidence available for other countries shows the scarce effectiveness of grade retention for enhancing academic performance, this exercise is still to be performed for Spain.
Grade retention is widely applied in the Spanish educational system, where 1 out of every 3 students have repeated at least one course by age 16. Spain can be classified, according to Dupriez et al. (2008) , among those countries with a comprehensive educational system, where grade retention is applied as the main policy for levelling the performance of students. Figure 2 provides specific information for the Spanish case. 
2011-12.
Source: self-elaboration from MECD (2014 -table C2) . T: total; B: boys; G: girls.
Figure 2 shows repetition is mainly applied during compulsory secondary education 1 1 Education in Spain is compulsory from ages 6 to 16. This comprises six years of primary school and four years of lower secondary education. Although not being compulsory, education from ages 3 to 5 is free -in public and private publicly-funded schools-and nearly universal. According to the Spanish Education Act (Ley Orgánica de Educación -LOE-, art. 20.4), students may only repeat once during primary school, and twice during the lower secondary education (ESO). Teachers decide which students should repeat, the main criteria established in the law being not passing three or more subjects. However, teachers are allowed to promote students who have not passed three subjects. Although the LOE is a national law, there are important differences in repetition rates among and within the Spanish regions (Comunidades Autónomas).
higher risk of academic failure (i.e. reverse causation). To the best of our knowledge, only the study by García-Pérez et al. (2014) do control for endogeneity using a Switching Regression
Model, but their results crucially depend on endogenous selection.
Most studies analysing the Spanish case cannot estimate precisely the effect of grade retention on academic achievement. This is mainly due to the lack of data rich enough (i.e.
longitudinal data) for tackling methodological issues such as reverse causation and endogenous selection. Therefore, there is a lack of robust empirical evidence for Spain. The aim of our study is twofold: to estimate robust results for the Spanish case and to propose a novel empirical approach of interest to comparative education researchers.
In this paper we attempt to overcome the limitations commented above by creating a pseudo-panel that combines micro-data from PIRLS-2006 and PISA-2012 . Then, we study the role of previous achievement on grade retention -i.e. grade retention is usually a consequence of a cumulative process. Our analysis underlines the importance of early intervention at primary school, or even before, in order to identify students at risk of grade retention.
The remainder of the paper proceeds as follows. Section 2 discusses the data, methodology and their relative merits. Section 3 outlines relevant features of the results. Section 4 concludes.
Data and methodology

Introduction
It is common for researchers in social sciences to face some information restrictions when dealing with some specific issues, although databases are becoming more and more complete and thorough. This situation can be more severe in countries where data are not exhaustive enough to allow certain empirical analyses that are of great interest for the scientific community and policymakers alike. The analysis of grade retention in Spain is a good example of this situation. On the one hand, grade retention is widely applied in the Spanish educational system.
On the other hand, there are no databases offering enough information to assess this issue.
As noted above, the lack of longitudinal data for Spain does not allow addressing some methodological considerations, such as reverse causation (i.e. do students have a low performance and, subsequently, have to repeat a year or do repeaters have a lower performance because of the negative impact of grade retention?). Therefore, as it has been seen in the previous chapter, most studies analysing the Spanish case cannot estimate precisely the effect of grade retention on academic achievement. In this paper, we attempt to overcome this limitation creating a pseudo-panel by merging microdata from two cross section international databases. In this chapter, first, we explain the two databases (2.1) and second, the methodology applied (2.2).
Data
There are several advantages of longitudinal data compared with either purely crosssectional or purely time-series data. The two more important advantages are the ability to study dynamic relationships and to model the differences or heterogeneity, among subjects. assessed a range of reading comprehension processes within two major reading purposesliterary and informational of students aged 9/10. Moreover, this database provides information on their individual, household and school characteristics (Mullis et al., 2007) . Interestingly, most students participating in PIRLS-2006 were born during 1996 and therefore belong to the same cohort as PISA-2012 students.
Methodology
In this paper we will focus on the reading skills of students aged 15/16 (PISA-2012) taking into account their predicted score at age 9/10. This last information will be extracted from the PIRLS-2006 database. This original approach is possible because both international assessments provide relevant information for students from the same cohort. Moreover, both assessments are regarded to be representative at the national level and share similar sampling designs and response rates. Then, we are able to identify a set of individual and household level variables present in both databases that are relevant for estimating academic performance. This allows us to apply a parametric approach for merging PIRLS-2006 results to the PISA-2012 database.
Similar approaches have been used in other fields of study. For instance, the use of the two samples two stage least squares (TSTSLS) methodology has been widely used in the intergenerational mobility literature 2 . In our study, we draw on the PISA-2012 data as the final objective is the identification of the impact of grade retention during lower secondary school on the academic performance of 15/16 years old students.
Imputing PIRLS 2006
The existence of a non-despicable amount of missing values becomes an issue when dealing with PIRLS. Consequently, before using this source of information as a donor for the main database, we need to clean the variables we intend to use for the analysis. In order to do so, we will use the technique of multiple imputation.
Although this methodology is known since the 1970s (Rubin, 1976) , its development and implementation has been extended in recent years (Acock, 2005; Royston, 2005; Rubin, 1996; Sterne et al, 2009; van Buuren et al., 1999) . This technique, with stochastic characteristics, allows to make full use of the data, obtain unbiased estimators and reflect the uncertainty that the non-response introduced in the estimation of parameters and, finally, preserve the dispersion of the distribution of the imputed variable (Rubin, 1996) . Its implementation is based on replacing the unobserved data for m>1 possible simulated values from the maximum incorporation of predictive variables with missing values (Schafer, 1999; White et al., 2011) . observations. Missing values issues were also detected. For some observations there is no information on child schooling and education/occupation of the parents. Since this information is relevant to our investigation, they were eliminated from the sample (listwise deletion), checking afterwards that the resultant database kept similar average values for all the variables.
The descriptive analysis of the resulting database (2,391 observations) is shown in Table 1 . As a preliminary step for imputation, we check the randomness of missing values using the dichotomized test correlations and checking the absence of outliers from box plots and histograms. We apply the multiple imputation technique using the MICE algorithm, systematized for the STATA software (version 13) using the command my impute chained StataCorp, 2013) . This estimation fills in missing values in multiple variables iteratively by using chained equations, a sequence of univariate imputation methods with fully conditional specification of prediction equations. By default, this command checks whether imputation variables have a monotone missing-data pattern and, if they do, imputes them using the monotone method. The imputation method applies possible values generated from a series of univariate models in which one variable is imputed based on a set of variables.
The MICE method is implemented in the chained method and uses a Gibbs-like algorithm to impute multiple variables sequentially using univariate fully conditional specifications. Finally, the estimation imputes the variables in a specific order -from the most observed to the least observed-. In this case, following the recommendation of Rubin (1996) and Acock (2005), we use all the available variables in the model to estimate unobserved data from three different empirical approaches (logit, ordered logit and multinomial logit) according to the particular characteristics of each variable. After the imputation process, we have a final database with 40 complete simulated databases.
Merging PIRLS and PISA data: creation of a pseudo-panel
Several methods were considered for linking PIRLS 2006 scores to PISA 2012. Semiparametric matching techniques, using propensity score matching (PSM) and closest neighbour criteria were explored in first place. However, results obtained using PSM were unsatisfactory due to the different distributions in the characteristics of the individuals in both samples. We therefore moved to a parametric approach and proceeded as follows: we first estimated an educational production function using the PIRLS -auxiliary-database, the independent variables being those individual and household level variables also available at the PISA -main-sample 3 .
We then apply the parameters obtained in the former regression to the PISA sample and obtain the predicted value that a student in the PISA database would have obtained in PIRLS. We therefore add an additional column to the PISA 2012 database: the predicted score of the student in PIRLS 2006. This procedure is repeated five times for each plausible value in PIRLS. As it may be seen, this linking technique follows a similar philosophy to the two-sample two-stage least squares (TSTSLS) technique.
Hierarchical linear model
PISA designs its sample using a two-stage method. In the first stage, a sample of schools is randomly selected from the whole list of centres that provide schooling for 15 year old students. In the second stage, a random sample of 35 students is chosen within each of the schools selected in the first stage. The probability of a school of being selected in PISA is proportional to its size. As a consequence, larger centres have a higher probability of being chosen; nevertheless, students in larger schools have smaller probabilities of being selected in comparison with students enrolled in smaller schools that have been chosen in the PISA sample.
Therefore, the principle of independence of variables among the students of each centre does not hold, as students enrolled in the same school usually share socio-economic circumstances which make the average correlation among the variables of the students within the centre to be higher than that found between students of different schools (Hox, 1995) . We consequently rely on a hierarchical linear model (HLM, hereafter) for taking into account the nested structure of the database. In our analysis, data is structured into two levels: students (level 1) and centres (level 2). 
Results
This section is structured in two subsections. Subsection 3.1 provides a brief overview of the main characteristics of repeaters and non-repeaters. The results of the hierarchical linear model explained in subsection 2.3 are presented in subsection 3.2.
Descriptive analysis
A description of the variables used in the analysis may be found at Table A .1 in the appendix. Table 2 provides information on different features in which repeaters and nonrepeaters differ. The latter seem to perform worse than non-repeaters at age 10; however the gap between both groups increases greatly between ages 10 and 16. This may be giving an idea of a negative impact of grade retention although we acknowledge, as it may be seen at Table A .1, a reduction in the dispersion of scores at age 10, due to the imputation method applied. Source: Self-elaborated from PISA-2012 data.
A non-surprising finding for the Spanish case (see Section 1), it's the fact that boys seem to repeat more frequently than girls. Although not shown in the table, Spanish girls outperform boys in the PISA-2012 reading competence too. Additionally, it is worth mentioning small differences were found in the distribution of repeaters and non-repeaters by date of birth. Some differences were identified, however, when analyzing the percentage of students who did not attend pre-primary education. Nevertheless, the fact that pre-primary education in Spain is, -although not compulsory-nearly universal, reduces the potential weight of this variable for explaining differences between both groups.
The household characteristics seem to be very relevant for understanding grade retention (2010) have described the existence of socio-economic status based student selection processes in Spain not only by private independent schools, but also by the publicly-subsidized.
Results: HLM
There has been a heated debate in the economics of education literature on the role of grade retention policies in determining student's educational attainment. In this paper, we Coefficient estimates are presented in Table A .2. Accordingly to our research question, we first focus on the coefficients associated to the grade retention variables. Results clearly show a negative impact of repetition on achievement. That is, for a student who has repeated once during lower secondary education the difference in attainment between primary and secondary education declines 0.36 standard deviations with respect to non-repeaters. Besides, the magnitude of this negative effect increases by more than 50% when the student repeats twice or more years at this educational stage, indicating that the negative effect of grade retention is also cumulative. Furthermore, we have included in our estimation equation interaction terms measuring the impact of repetition along the distribution of scores in primary education (i.e. quartiles). Results indicate that the magnitude of the negative effect is decreasing in prior academic performance affecting more severely the best students among the low achievers. We interpret this finding as a strong negative impact on the motivation and selfesteem of individuals who are retained (Holmes, 1989) .
As for the set of remaining individual and household controls, it is worth noting the positive sign of coefficients associated to students living in a household with a "non-standard" family structure (i.e. single parent household), and first generation immigrant households. We believe that the origin of these results comes from our outcome variable, as we are not measuring attainment per se but the difference in academic attainment between primary and secondary school. Then, a positive coefficient associated to students that usually perform below the average (reference) does not mean these students are at the same learning level as their peers in secondary education. Finally, grade repetition seems to affect more to those students coming from a lower socio-economic background.
Regarding school variables, grade retention shows a greater effect on students who live in small cities. Students who attend schools with ICT access and with more autonomy in the allocation of their resources also seem to improve their results between ages 10 and 16.
Discussion
Grade retention is widely used in Spain although a) educational acts have considered it a last resource policy and b) there is a lack of consistent studies which assesses its usefulness for improving academic performance and, subsequently, reducing school failure and early school dropout. While social and teachers beliefs and tradition may have played a role in explaining the former (Arregi et al. 2009 ), the lack of adequate data and methodological issues such as endogeneity and reverse causation justify the latter.
Our results confirm that, once previous performance is taken into account, the sign of the effect of grade repetition on the reading skills of Spanish students is still negative. These results are in line with most of the previous literature on the impact of grade retention described in Section 2. It is also noteworthy that the impact of grade retention during the lower secondary school level by previous performance is heterogeneous. The reading skills of secondary school repeaters who had a relatively better performance during primary school fell relatively more.
This may be related to a larger fall in student motivation. Disgracefully, our data do not allow us to go beyond the formulation of this hypothesis. Nevertheless, independently of the mechanism which explains this result, it has a clear policy implication: while teachers should be careful taking decisions on grade retention, they should be especially cautious when making repeat students whose previous achievement was relatively better.
The negative impact of grade repetition and the importance of previous achievement on its effect have important policy implications. The most important of them is probably the need to identify students at risk of grade retention early at the initial stages of the educational system.
Results in 3.1 provide some guides on the characteristics of students at risk of grade retention.
Among other possible measures, the identification of students at risk at early stages of the educational system and the introduction of targeted supports and services to students who are automatically promoted may be an alternative to grade retention (Darling-Hammond, 1998) .
It is also worth mentioning the stark differences in repetition rates among the Spanish regions. This heterogeneity does not seem to be directly linked to their mean academic performance. There are therefore different "cultures of grade retention" within Spain. Indeed, repetition being finally decided by teachers, it cannot be discarded that grade repetition decisions vary by school, even within the same region -i.e. two students with a similar level of skills, may repeat or not, depending on the centre where they are enrolled. One of the main arguments in favour of applying grade repetition being equality of treatment, this is clearly a hypothesis that will deserve larger attention in the future.
Finally, we acknowledge some limitations of our study. First, we focus on the short-term impact of repetition at the secondary school level. Empirical evidence available for other countries seems to describe different effects of grade retention at earlier stages of the educational system. Grade retention may also have longer-term effects, such as on the probability of getting access into higher education (Andrew, 2014) . Second, we analyze reading skills; we cannot discard the effect of grade retention may be heterogeneous by competencies.
Third, the validity of results is conditioned by the quality of the imputation method and the comparability of PIRLS and PISA results. Additionally, our study does not control for unobservable variables such as motivation. Nevertheless, while waiting for improved databases, this paper uses an innovative methodology in order to provide solid evidence on the ineffectiveness of grade repetition in Spain and makes a case for reconsidering the use of this policy. 
